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(54) FLAME -RETARDANT THERMOPLASTIC RESIN 
COMPOSITION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a flame-retardant 
resin composition which has an excellent molding flow 
and can give a molding having an excellent flame 
retardancy and heat resistance and persistent stabilized 
flame retardancy and deforming little even under 
high-temperature high- humidity conditions by mixing a 
mixture comprising a polycarbonate resin and a polyester 
resin with a limited organophosphorus flame retardant 
and a stabilized red phosphor flame retardant in a 
specified ratio. 

SOLUTION: This composition comprises 100 pts.wt. 
mixture comprising a polycarbonate resin (A) and a 
thermoplastic polyester resin (B) in a ratio of 85/15 to 
50/50 by weight, 1-11 pts.wt. organophosphorus flame 
retardant (C) represented by the formula (wherein 
m 2 , m 3 and m 4 are each 0-2; and n is 1-15) and 0.05-5 
pts.wt. stabilized red phosphorus flame retardant (D). 
Component A is desirably made from bisphenol A and has 
desirably a viscosity-average molecular weight of 
18.000-35.000. Component B used is exemplified by 
polyethylene terephthalate. An example of component C is 
bisphenol A poly(djglycidyl) phosphate. Component D is 



exemplified by red phosphorus coated with e.g. 
thermosetting resin. 
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* (I) : 
[0 0 4 2] 

nt3] 



(7) 



10-168297 




( I > 



(CH3M2 



[0 0 4 3] (S'K m ix m 2 , m 3 . nuiS, 0 — 2 
^JUmmm (C) 12. W«tti3J:tf*»«l«M4SrKie)5 10 

[0044] ^yv^m^j (o *«^*flri6 

/Hsitfv^ ^vv^y — /w>4< t Hi, 

^>2WaB^*y— A\ -f4to*>2, 2-fcf* (4-tK 

[0 0 4 5] — (I) ^^^^m 1 -m 4 «:^i4 
fiF*L<ttl-~l 0, £<bl-#£L<f2l — 7e0^ffcX 

[004 e] rnmv^mmm (o 

tt. — (I) ^(^m^m^t^Tltn^i 
Xfc£ tr^^^y— /wvtf?y (v^ i/v?^) #;^:7^— 
K mi — m^t^TOT'n^l Xifc3 tf^^^y— yU- 

yW) ^^^oi— S9ia^t-&«l(C*5«tSniS 1 — 1 5 
(C) iinI*0^-CfeoTtMfc^l/\ 

tt¥»X/flv^t>J:< 2fi^Ji£ffi^;bitx/8^Tt 
<fcv\ 2aK±a*^fc^rXffiffli-5tt*v^^»*-&*> 

[0047] *r«y ^xiKtt»n (c> (OE^itt, *°y 

# — <R*— h3M»J!S (A) &£Tfm&m&&}} =-*T/l> 
9R*MB (B) a>fc>fc5«MB»-&4h (ab) looser 

L-Cl — llSB. #*L<ttl- 5— lOffl.Sbtejff 40 

*L<tt2-9»t?*>5o wiaid^s^ 1 «**-ett. 

[0 0 4 8] *JBHl?I^bn« (D) j*#Xifc5Sc3£ 
jt#y>^®B»J (D) «^&*»5fc»lctt/B 



(CH 3 )m3 
'>4<45. 

[0049] WEi«*»riJ-raji(Wjttt»iiB. ajr* 

BWfc*. ^:JRy ^*£«££-r£^J5It ITU ^y^ 
[0 0 5 0] *HE«W-fttt»JIB<0*ff«fc LTte, 

y — y^-^y^ y >^*»JIB. y ^#*MB, 

£\ 1IM&&JR> y**«8: 
LTte. Fe. Ni, Co, C 
u, Zn, Mn N Ti, Zr, A 1 ^/c&:ixbC)^ 

[0 0 5 1 ] MIB#y v£*«^S»MH\ 

[0052] Sc*-ft* y (d) tcjstf-sa*!; 

[0053] Sjefls* y v*W(K«l (D) <D^&mt 

[0054] ^*^k*y v*««S3B (d) hu ¥3fixffl 
v^t>J:< 2««JiS:j|a*-&to*Tfflv^t ±v\ 2i 

[0055] y v^HB^I (d) ©E^itt, 

*y*— k*«/ib (a) ia«tuH»^rjJwtsKy3ijx. 

T'^RWJIB (B) 36» (AB) 100SS 
tC^-LTO. 0 5 — 5SBX*>9, L< ttO. 07- 

o. o5S*im 7Lbtiz>j&&&vmm&&ttft 
[0056] *8«tu, *e>na^ft:ow»3*«. 
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•fty^W&i&g. (Tg) dSO^EJlT-C&S^A^Wttit: 
(E) SrjBiOL"C<>iV\ 

[0 0 5 7] ^fA^ttff (E) Tg^Ot^Tt 
[0 0 5 8] =f^tt»tt* (E) « % TgtfSOTCKT^ 

y yV=f A N m^lxV-^cr tf I/Vi A, 3^ Vzf A 

*5 J: 1/ ^ v**MBtf> 5 *> <^> l a«-b $r JB v ^ a <D ^ 
[0 0 5 9] miB^7 7 ^a^o«J6^^:fflv^«tr^/^ 

[00 6 0] iWE*#lSbf=/Wk-&46«>«t tTfi, ^ 

as. ^<oteotf=^*ft-&«i<o«fc uxra. r^y^ 
g6 N y y if <o^£&?ngg. ^ y i/isjvT 
— k i/y ^vv^y^ y h^if^o (y^> r^y 

[O0 6 1] SfJfBrfAt tf-/l^¥Jr#t 

<fc 9ii5tf>3fca6£f3: Lv>#]^£ U-Ctt. liifc-C10/ 
90 — 90/10, £fcfc.H\ 3 0/7 0 — 80/20 

■cfca. iwrffi*fi^w^i 0/9 o*»-crsB«*tt 

-&ft (AB) t<Offi«tt^iST-r5«lSl36 s *>5o 
[0 0 6 2] =U*$tW\ifc (E) <E> 5 U 7 -f>^ 

jh.fc2««±j&»fefc5iR'&ft. ti/7><y ; ey-7-ty 

<d i t b <c a ^ sr-a^i-s jee*o«e 



(8) WBflspi o — 1.6 8 2 9 7 
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>\ l-:/^>\ l — <yr>, y^f 

7°nXyiy s u ^:>-^ >\ i, 5— y/UsK/l' 

tvxy x 1, 3 - u^^-^^ziiv, 1, 4-->^ 
o^=*-9-i/^^ 1, 5->^c^^:^>\ 1, 3 

y -r— i «^ fctt 2 «H±(Ofi*^t)*TlH: 

io tn^o rti^tti 2Ky^^u>\ ^y^ntv 

[0 0 6 3] ffJlE^v:?^ y^y-e- rtLt 

^ ^) y/^r^^r/u^i^^/w 

20 [0 0 6 4] «rlE*fi-&f*:<O = B:*0yi: ltd z^^U>- 

yu—V'—mk&mz5t&m&&. • try is 

isjvtzz y — b#tfi-^^ 31^- - ^*y v^i?/u^ 

[oo6 5] ctte>^y^-^^^^^gos^ffi}- 

i»««3Ky^^u^ isffift^y^i^^^ sans 
««3Ky3i^ixv<eifds^&n5^ ^fnt)ff*t< 

[0 0 6 6] **5=f^tt9H4«: (E) t IT, h 

[0 0 6 7] =f^tt5W4ff (E) OiB^Ste, S^^^ 
40 ft (AB) 1 0 0SStC#LT#£L<ttl~l 5$B. $ 
e>l£#*L<ttl. 5-12SI5. 4r<«2l»* L< fi2 — 
1 oa5-C*fca o tufSiS^S^l 5SBS:rx.5i»Jtt, » 

(E) Srfflif^5wfcfJiJ:5W5t4a*Sr5Sfc«>^0:. 

[o 0 6 8] * b^«HBttSrifii±S*5 B 

WT' (F) ja»-r*a7 3/**»ffi*3j:V (Sfctt) 
ll^-y (F) 5rfflv^ii^tt^ 0 
[0 0 6 9] SfrlE7^SlKl»«Si:H:, ^i^t-^^^ 
50 T-5r5%JW±. $ fcldfji 0%K±^t5WIior t 
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IS) tMI^Ct, ^^^/^^g0^itic^v^S* 
*ft:t^S^f£^¥fl;f£ (ft: b xJia -^1^:7^ >fc 

if) t^ixm Lxm^£^xx_t>nz>i±m^i£ : §:m^^x 

[0 0 7 0] StrlE^ygR^WJIB^^itt. 10 0]J- 
2 000W^K, J?>l^l<tt2 00^1 

[0 0 7 1] r*L&7y**»IBtt, fULfi^, SIS* 
[0 0 7 2] WIEv^y =3 — V'ttt, (tffy) 
T>* r tt £> £fi^ U T x. ix* 4< y ^vw V o ^-tf- >\ 

[0073] mtt/xsJf; y v-o u\ 5> 

stf y x-r;H^ J: 19 wvk&tntx&is 

fcttl 00 0-500000 0 0|Q|i(7)I^t$) £ CD 

[0 0 7 4] mflSv^y ^— ^^JKHBlobfc < tcfBIRttfc 
[0075] ^s/^^g^ctr>* i/y=2— v 

(F) SrE-&-t-SHr*v^Ki-&*tt. (A 
B) 1 0 OgfflC^f LT#3;L< ttO. 0 1-5«,'S6 
{£#3: L< fiO. 0 3 — 4 SB. i: < L< ttO. 0 

5-3. 5ffl-C*>5o E^*^o. OlteltU m 

fc, *»tt«4f*«T-f-S«rRl**)5. 
[0 0 7 6] **Wo»Stoi£tt. * fefc»IIM4. mm 

W3Sl«4if<0|fii±SrB:^*ft:»^ (G) S3frffc 
as*JW ( G ) Srip^xt«tv\ 
[0 0 7 7] Wt3te*«l (G) (DMrftmh LTtt, ft: 4: 

V $J*teX&3btft>1riZ>o r*L&0 5*>"t?a. ^Sftttt-ft 
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[0 0 7 8] WESBWtt^ttta:. te^s/St Its 
ttojk^fcct, Wflitm tit fans* 
^>r#, y7^ht^fh, #*y^ s^i, ^ 

[0079] mmmmmt&%}<ofrik lv^a&s am* 

ft:tf*v^3KS) Jcfifc < icf&JPgte&^N Lv^p 
J$Stt0. 01 — 100m nu Sfei^tao. 1 — 5 0// 
nu t<W±0. 3-40/traT^5 o Sp^Stf* 0 . 0 

1 n m*S|-eB:as«ak#a*iS3E»-C3!t < . 1 o o a m 

[o o s o] wisSBfcttjb'&Wtt. ->^^^^7?/^y^ 
20 h^^7 i/^*y ^?mtek*<Dmffi&mm'T: 

-r^. fct^tf^-y T^^^v-M. ^r^M, ^ 

[0081] mmmwtmt^&mffi&mmx&m'rz 

30 It ic j- *) ffte 5 r t 60 

[0082] ffiiaiKMitt^b»i: l-cb:. if^^mm. 
^ijco^®^^ ^7 4 y ^^3W-c*aaLftit^ds#* l< . 

[0 0 8 3]»ft*«3HI (G) fcLT^f^^aBiSrffllr^ 
40 5tfibV\ lll-20/im, g$0. 0 1 — 5 0mm 

[0 0 8 4] 3ML3E*#J (G) tt¥ai?fflv>Tt)«J:< 2 
50 [0 0 8 5] 33Mfc:5£«#l (G) Sria-^-ra^fct^E^ 
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stLxtt, mmm-&<&) (ab) i o osbi^lxs* 

L<«0. 5~100gB, ^lcffSL<IJl~60 
b < fcjff* L< fi2~4 0gBXfc3 o iB-^S^o. 
5§B*ilrofifct/MctJ©fKittl6]±^i*a J /h$ < , 10 0 

[0 0 8 6] *^0jwiaj^;^H-tt. £ 6KAffi«ftS3 J: 
t*8*&P#<7> K!)y f>i/Sr«i$iJ-r5 1 1 tic. JRS?^ 

(H) SrE-S-LXfc «fcv\, 

[0 0 8 7] ^JH*v"ffc:^ (H) ttt, #^rtK'>*£ 

<tf>io, »*L<ri2~3©3i^^v'S§ : ^ru » 

* L< f4^3K^rv'Sa:l 0 0~2 O 0 O CD^^rtJU^n 
tt, N - ^ D ->-»7?;^ 5 K, N - ^ U v-vvv-r S 

^-dr-> h\ zc^U^i/y =r— yUv?^ y ->i?yVa:— 

a* y nL-f-iszsjf}) =t— a,*??}) y'u f 

=i— /ui 5 ^ y ->v?yi^— tvK y 7*cj tf u>- 
^y 3— /v-i?^y ->i?^ai— Th^^f'i'i'^!) 
y v'vvv*^— tvk y ^ h ^ ^ fu^^' y 

y ->vvU;c— -r/K f ^- 7i; -^A^ 1 * 
A-~>/—/^M^^">it^^l. 7i/-/V>'**7J'^I 

v-fb^-^j. rv ; tr>'^v J ^y v'vvv-^^tvk ■t^v'v 
s-;^ y v'v'/w^^.x/k ~79n&t. ; &4f y v-vvi^.*^ 
yv, ^ y ->^wy * ^ y k ? y -> vvvr * y 

^ w > - ^ y -> vvuy * * y u— h - ir^/i^s-S- 

Stt©j£a»fe#*Lv\ mt>tii*imx/B^xt><fc<. 
2 H£i_t Srm^-& fc>-B:Xfl§ v ^x t J; v \, 
[0 0 8 8] 3:**->*fl:-&» (H) SrE-S-i-Stt*^ 
©E^li UXtt. «tflgS-&#) (AB) lOOSBf^L 
X*F*b<tto. 0 1 — 5S8, $e>ic*f*L< tao. o 
5 — 4. 5gC, t < L< ttO. l~4S3X;fc2>„ 

[0 0 8 9] *%p^co^t±ISi^aH4^ga^lctt N 

xttffi, ksrwjb, &v *3-is^mffim. 
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[0 0 9 0] *fc, *%nroJt&&*&TO&Mffi|BriHfe 

SrJ:*)SSttffilz:-r5*:«)fc, 7 =c y — /ujRIMfcg&iLJH. 

f©i$^f/i if £-mS6x£ tt 2 l«±fftr 
fc*nE«a.©3cJSW, ttJW, ttSftk "TSBJH, y 

10 fc*xtt^LXl>«tv\ 

[0 0 9 1] **W©iiafiMfc©«J6*fe|::Htt < tw|$B^ 

*sx#5o E-&-Sfl^at«cxfc5tf*>tMctt % 

if &m ^x&mmiRmte.&+mtt l xm^ 
[oo92] *&w<DmM&m^M&mm®.)8.v>)<of&m 

20 «;icfflve>ixxv">5fiK0^ fc t ^tfjj+ta^&, 

-jsg;^ft. nmmm. n&j&em* y^^aa»m. * 

is^y—f&Mmtiib'immx^ 3„ 

[0093] ^mm<omm^m^m.i±mmm.^mt, m 

SMB. OA^gi5 B a B. giii^:gBB B D ^t*««-ai^>a, ^ 

[ 0 O 9 4 J **WOff * LTIJ, 1tb 

X.tf. (A) ^tLt^7i/-^Aii/7i=A- 

30 50 0 0O#J*-#*-h»M, (B)^iLt 
2 5tT?«JEL*:i: (IV) ^^0. 7d 

i / g x-fc -5 ^° y u >^ ^ 7 9 \s— h ziffim &m v ^ 

fcfig^tfc (A) / (B) =7 0/3 0 (fifiit) Xfc5 
ttffiftttt (AB) lOOSBiC^U (C)i^iU 

^7x- h§r5gl5. (D)^iLT7x/-AfJ|S-? 

ftffli^ixfc^y ^*^9 5%x*53c^ft*y 
lTt>ixZ>o jmstt, W(Mt, &mft 

[0 0 9 5] 
©Xfi^V 0 

[0096] ^*5, mmmn^it^tmxm*'^^^ 
muz^bibx^-t* 

50 [0 0 9 7] 
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* 5 




tfTJK (A) 


PC (Al) 
PC (A2) 


*Sg^7*T»fc22OOO0 kf * 7 x 
/-*Affl# h«W 
tt&^3$HF«tj28800<D fcf * 7 ,c 

/-juas^ »/*-#*- VW& 




Kama* 

(B) 


PET(Bl) 
PETCB2) 
PBTCB3) 


*«fcttffi|ft0.85dl/ff <Z># y 7* * 




mm (o 


(CI) 
<C2) 

n Wfc£4fe 

(c3> 
(c4) 
(c5) 


i>* -r _ * — ^/A^>]( i/-? l/t? At) 

»l-m4= Un = 1 A 3 
t^7*y-^Afl f 'J ( v 7 — 

t,*T\ ml~-m4 = rt -» 5) 

|/o + y > fcf A <s>- 2,6 -4- 

^ V /W 't 1 a 7 x r 

U'/iW V/-JH:A (^7 *-^V) 
7a — h 

Mj7x-^7* a7x-F 




/I. sfc jl 

3CJ0E.1 u5F / 

CD) 


*U > 
(Dl) 


—35 (im©7xy -^»SB»gi^ 

V v 


#Wt^X3f OHO Si. ' 
x £ «fe 140 


a** 

(E) 


OED 


=fi* TgOTJJETF 


2802 


^ y a — v 
(F) 


PTFE 
(Fl) 


#'Jf H57 o x * fc* > 
g60L3A£m 370 /x m (2 2fc)> 
H»«*0.59g/mU «y^328X 

V 


r-f * >I& (#) A # V 
7 o ^FA500 

vtSl Si'* tt DC-7051 


CG) 


<G1> 
<G2) 
(G3) 


^±5312 1£ 40 /J m 


UiDST^ («) «k A-41S 
i-aK-1 

H«StWF («=) *k T- 
V95HXHS 




CHI) 
€r#J CH2) 


7 * y Am*** ^mm 

x#**>*5SJfc200 2^16 


xh'3-V 828 
7. ^ 7*EP - 22 



[0 0 9 8] Hlfi«l*3j:t)Ctt:tafi»lf-*5^ii¥ffiHt 
[0 0 9 9] (K3H-<Of^ai) -<^s/ hS: 1 2 O^X'5^ 

HI»aifcflL 3 5 t#tttS*Jg«S:ffiv\ ->yv^— ia«2 

8 Ot, ^i&S7 0 o C"Ci?:^ 1 . Omm N 1. 6m 

m N 3. 2mm, 6. 4mm(OA- (V^ftltBl 2. 40 

7 mm. S£ 1 2 7 mm) £f£ML*: 0 

[0100] (SKSfttt) ^yhS:120 °CT- 5 &iffi& 
Wik, J IS K6 7 3 0ia/dH\ 2 8 0t % II 
2 160gt^/H^Y^7>^^ (MI) §r$ ! J/E Lfeo 

[0101] (H^tt) UL-94 VSfelC LfcjftSo 
tl. 0 mm. 1. 6mm(7)/<- tf)HJgSte£rf?ffi Lfc 0 

[0 10 2] (WiRtt) 6. 4mm(0/<-?:ffil\ AS 
TM D-6 4 8lutfcj5 s oT, #10. 45MPat 

[0 10 3] (W^a^SStt) ^^2/ 1 2 0°Ct5 50 



3 0 Ott 120X120X2 mmM^^SS: 50ft 
[0104] 

[0 10 5] I- 0 mm. 1. 6 m 

mO^— S- 7 O^T-4 0 0 ^P^SI LfcCO^, ®>m$k<0 
fyy'yUco^t, UL-9 4 VM$&(- L/c^oT^ 

[0106] <c*5, «iaa<o«»tt#«i3aBtrJctt:-cT. 
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[0 10 7] (I=H&!&t4) 6. 4mm^-^12lt *^K±oTff £Sfl:¥£#»Wfli Ufc 0 
(O«afni0EE7k«E«T-C 6 0 &fffli%n LTM^teaSrff* [0108] 



1 



)■ 



100 



[0 10 9] 3. 2 mm^-^ASTM 

D-2 5 6^L*:#o-C, T^^h 

[oiio] HJfeM l 

PC (Al) 8 0^ PET (Bl) Sc^ffcgS* 
y>(Dl) IS, y V^Sc^fflfc U77*^?^H 

p-io (jfi«tx» <«o gk m&&) o. 3ge§:^ 

KK£Lfc^vhf+2ttflm« (TEX4 4. B^SiiH 
ft (Cl) 4^^}ftii^fS^io^v^ e J:t9^4 I ^AD^ 



/cio ^^^lic^-To 
[0 111] HJ6#]2~1 OiSiTWfctfcffill'-' 9 

*Sr*2. 3f^f 0 ^\ $3f(OnotVttUL- 

9 4 v^te^x-fes^t ^^i- 0 

[0112] 
[*2] 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




mm w 


PC (Al) 
PC CA2) 


80 

- 


- 

80 


75 
- 


80 
- 


80 
- 


- 

70 


- 

60 


80 

- 


80 

— 


75 

- 




grant* 

mm (b) 


petcbd 

PET(B2> 
PBT(B3> 


20 

— 


- 

20 


- 

25 


20 


20 


— 
30 


— 

40 


20 


20 


25 




will ^* 


«9 (CI) 
'J Wt3 
« <C2) 


4 


6 


5 


4 


4 


6 


4 


6 


5 


8 




(D> 


<D1) 


1 


1 
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3 


0.7 
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2 
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ttf* CE> 
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5/ »J 3 — V 
(F) 


PTFE 
CFl) 
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0.2 


1 




0.5 
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<G) 
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(G2) 
















13 


4 

7 


10 
5 
5 




ffc&4» (H) 


£4* CHI) 
£&(H2) 














I 




2 






HP - 1 0 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


03 




SOttft (g/iOmta) 


15 


17 


14 


15 


16 


23 


22 


11 


16 


12 






V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 




(l.Qoim) 


V-l 


V-I 


V-0 


V-l 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


iff 


§tSM* AC) 


121 


119 


122 


120 


120 


122 


124 


134 


136 


140 


« 




O 


O 


o 


o 


o 


© 


© 


O 


<§> 


O 




&&o&&&& (1.6mm) 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 






G. Omm) 


V-l 


V-l 


V-0 


V-l 


V-0 


V-0 


V-0 


V-0 


V-0 


V-O 








O 


o 


o 


0 


o 


o 


o 


o 


o 


o 




NSgttt <%) 


0.2 


0.2 


0.2 


0.2 


0.3 


0-3 


0.4 


0.2 


0.3 


0.3 






190 


150 


170 


590 


150 


120 


1 10 


100 


100 


no 
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[0 1 13] 



23 



24 



* 
3? 



[*3] 





1 


2 


3 


4 


5 


6 


7 


8 


9 




y # — # 
ffil? (A) 


PC (Al) 


80 


75 


80 


80 


75 


80 


80 


40 


100 




#»SB 03) 


PETCB1) 






on 


OCX 




Z\J 


on 


60 








ft (CI) 








15 


4 


8 




4 


4 




(C)tt<£ 


ft (c3) 

•J Wfc£ 
ft (c4) 


4 


4 




















'J Wt£ 
ft (c5) 






5 














(D> 


(DO 


1 


1.3 


1.2 


1 


7 




1 


1 


1 




(**:**) 
CF) 


PTFE 
(Fl) 




0.5 


0.5 


0.5 


0.5 


0.5 


0.5 








CH) 


<t£ft 
(HI) 


— 


_ 


0.5 


_ 


_ 


_ 


_ 





_ 




HP - 10 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 




mm. (z/10mm) 


14 


19 


21 


26 


10 


24 


6 


30 


1 
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